Compressional wave velocities are reported to pressures of 6 kb for 15 cores of greenstone. The experimental velocities for greenstone are shown to be similar to velocities obtained from seismic refraction measurements of laver 3 of the oceanic crust, thus suggesting that" greenschist facies metamorphism may be important in lower oceanic crustal rocks.
INTRODUCTION
The hypothesis of sea-floor spreading has recently had a substantial impact on the fields of geology, oceanography, and geophysics. Ocean ridges are believed to be areas of oceanic crustal generation (Hess, 1962) . Several lines of evidence suggest that volcanic processes play an important part in the formation of oceanic crust. Dredging operations have found basalt to be abundant near oceanic ridge crests (see, for example, Quon and Ehlers, 1963; Engel and others, 1965; van Andel and Bowin, 1968) . The concentrations of earthquake swarms along the crestal zones of ridge systems also suggest that submarine volcanic eruptions are presently adding new material to the oceanic crust (Isacks and others, 1968) .
Dredge hauls in the vicinity of the median valley of the Mid-Atlantic Ridge have also recovered numerous low-grade metamorphic derivatives of basalts Melson and others, 1968; Aumento and Loncarevic, 1969) . Many of the dredged metabasalts have undergone complete mineral reconstitution to various combinations of albite, chlorite, epidote, actinolite, pumpellyite, quartz, and saponite, which are characteristic greenschist-facies assemblages. As these rocks were recovered along the rift valley of the ridge, where first motion studies of seismic waves from earthquakes show a predominance of normal faulting (!sacks and others, 1968) , the possibility exists that the greenstones represent portions of the deeper oceanic crust now exposed due to faulting along the median valley walls. This is supported by an increase in metamorphic grade with depth of recovery of the greenstones ). An alternate interpretation is that the metamorphism was produced at relatively shallow levels by hot solutions derived from deeperseated intrusions (Melson and others, 1968) .
COMPRESSIONAL WAVE VELOCITIES IN GREENSTONES
Seismic velocities are one of the few properties measurable at depth within the earth. These velocities, along with related elastic properties calculated from the velocities, have often been correlated with laboratory measurements of ultrasonic velocities in rocks, with the objective of arriving at reasonable estimates of the composition of the earth's interior. Compressional wave velocities of the lower oceanic crust are well known in many localities (Raitt, 1963) , however, little attention has been given to laboratory measurements of the elastic properties of greenstones at lower crustal pressures. In order to evaluate the possibility of greenschist facies metamorphism in the lower oceanic crust, velocities have been measured to pressures of 6 kb for several different greenstones. The compressional wave velocities, bulk densities, and mineral assemblages of the greenstones are given in Table 1 .
The samples of metabasalt and epidosite from Luray, Virginia, are described in detail by Reed (1955) . Chemical analyses of these two rocks are given in from the vicinity of Yreka, California. The greenstone from Mt. Vernon, \Vashington, is part of the Shuksan metamorphics described by i\lisch (1966) .
The technique for measuring the velocities was similar to earlier descriptions (Birch, 1960; Christensen, 1965) . Velocities were measured from each sample in three mutually perpen- dicular directions from cores 2.6 cm in diameter and 6 to 7 cm long. Pressure was generated by the use of an intensifier connected to a cylindrical pressure vessel with an outside diameter of 28 cm and an inside diameter of 4.5 cm.
DISCUSSION
The greenstone velocities at pressures comparable to lower oceanic crustal pressures are shown in Figure 1 along with 121 velocities tabulated by Raitt (1963) from seismic refraction measurements.
1\11laboratory measurements were made at temperatures between 20°a nd 30°C. The effect of higher temperatures would produce a slight lowering of the velocities.
The results of these new measurements on greenstones reinforce the possibility that the lower oceanic crust is composed of metamorphosed basalt as suggested by Oxburgh (1967 ), Cann (1968 , and Ox burgh and Turcotte (1968 (Birch, 1960; Christensen, 1965 Christensen, , 1966 . Since lower crustal velocities obtained seismically usually represent propagation paths of several kilometers, it seems unlikely that the reported velocities are averages for homogeneous material. It may be found that the lower oceanic crust is composed of rocks of several mineral assemblages among which greenstones are important consti tuen ts.
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